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(A: Consented to, authorized to proceed / B: Consented to, subjected to comments / C: Revise & Resubmit, incorporate comments 
W: Rejected, not consented to, reason Noted) 


No. 

Rev. 

Reference 

Comment 

rev. 2 

Comment 

Response 

Cat. 1 

Status 3 


RA140-22-BRG-CW-DW-42200-A2 


1 

A2 

General 


l St 

The received ICE check report under submittal 
RA140-22-DDR-SBY-GEN-C-0001-00 Detailed 
Design - Subiyah Interchange Bridge Substructure 
of 1C Bridge, contains only the check of the 
superstructure elements, and ICE didn't provide the 
check/ consent of the foundation elements. As such, 
this submittal is rejected till receiving the ICE 
check/ consent on the foundation/substructure 
elements. Refer to DAR comments on submittal 
RA140-22-DOC-SBY-GEN-C-0001-00. 

Please find attached the 
revised ICE Report with 
consent for substructure and 
superstructure. 
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2nd 

Noted. 



AA 


1) Category Cat 0 = Observation / Note, Cat 1= Information Required Only, Cat 2= Major Comment / Revision Required 

2) Comment Rev.: 1 st comment, 2 nd comment... 

3) Comment Status after response: AA = Resolved, implemented and closed, BB = Resolved - not yet implemented, CC = Unresolved 
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Rev. 
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Comment 
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Comment 
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Status 3 
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A2 

General 


1 st comment 

Subject to possible design revision 
based on comments on seismic analysis. 

There will be no change in drawings based 
on seismic analysis. 
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2 nd comment 

noted 



AA 


1 ) 

2 ) 

3) 


Category : Cat A = Agreed with response, Cat 
Comment Rev.: 1 st comment, 2 nd comment... 
Comment Status after response: AA = Resolved, 


0 = Observation / Note, Cat 1= Information Required Only, Cat 2= Major Comment / Revision Required 


implemented and closed, BB = Resolved - not yet implemented, CC = Unresolved 
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Remarks: 
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Exclusion: 

All construction information such as bar bending schedules, taking off information, locations of couplers/lapping 
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ICE Check Report 


The Design, Build, Completion and Maintain 

Sheikh Jaber Al-Ahmad Al-Sabah Causeway Project (Main Link) 
Contract No. RA140 

Kuwait 

ICE Check Report for Detailed Design Stage 

TRS-1680 Subiyah Interchange Bridge Substructure- Superstructure 




AICOM A HYUNDAI € Combined Group 

Conlraclinq Company 
ENGINEERING & CONSTRUCTION CP | H H 1 
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ICE Check Report 


7-Dec-15 


AICOM 


HYUNDAI 

ENGINEERING & CONSTRUCTION 



Combined Group 

Contracting Company 


1. List of Documents Checked 



Transmittal Number/ Document No. 

Title 

Design Package 

TRS-1680 

Subiyah Interchange Bridge 

Drawings Package 

RA140-22-BRG-CW-DW-42200-A2 

Subiyah Interchange Bridge - Substructure 

Drawings Package 

RA140-22-BRG-CW-DW-42400-A2 

Subiyah Interchange Bridge - Superstructure 


2. Contract Documents used in the Checking 

a) Document lll.l: General Specifications 

• M PW, Roads Administration: General Specifications for Kuwait M otorw ay/ Expressway 
System, August 2004 and amendments until Tender closing date. 

• AASHTO LFRD Bridge Construction Specifications, 2 nd Edition 2004, including 2009 Interim 
Revisions 

• General Specifications for Buildings and Engineering Works for Ministry of Public Works year 
1990 and amendments until Tender closing date. 

b) Document III. 2: Particular Specifications Revision 2M 

c) Document III. 3: Design Criteria Revision 2M 

d) Geotechnical Factual Report: Soil Investigation for Subiyah Interchange 


3. Frozen Scheme Reference in Basic Design Stage 


Package/ Document No. 

Package / Document Title 

RA140-22-BRG-CW-DW-42200-A2 

Subiyah Interchange Bridge - Substructure 

RA140-22-BRG-CW-DW-42400-A2 

Subiyah Interchange Bridge - Superstructure 

RA140-10-BRG-CW-TR-00814-B3 

Design Basis-Bridge 

RA140-10-BRG-CW-TR-00807-A5 

Durability Study Plan 

RA140-10-BRG-CW-TR-00808-B1 

Durability Study 


4. Standards and Codes of Practice used in the Checking 

AASFITO LRFD Design Specifications SI Units 4 th Edition 2007 


5. list of Non-Conformance Findings 

See Appendix A 


6. Computer Analysis of Structure 


Structure 

Prestressed concrete box girder bridge 

Name of Computer Program 

M idas 

Version 

2015 

Methodology 

Analysis and checking 

Basic Input Parameters 

Concrete C40 and C50 

Assumptions 

Elastic linear 
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7-Dec-15 


AICOM 



HYUNDAI 


Combined Group 


ENGINEERING & CONSTRUCTION 


Contracting Company 


7. Approaches for Checking 

A global 3-D frame model of Subiyah Interchange Bridge has been built using M IDAS CIVIL 2015, 
which is comprised of the following structural elements: 

• Pre-stressed concrete I beams 

• Abutment 

• Bearings 

The structural analysis of the bridge performed by M IDAS CIVIL 2015 are listed as followed, all of 
them are set in accordance with the design basis and the planned construction schemes. 

• Static analysis 

• Construction stage analysis 

• Response spectrum analysis 

The loadings are applied according to Design Basis: Bridges (Report No.: RA140-10-BRG-CW-TR- 
00814-B3) and AASHTO LRFD Design Specifications SI Units 4 th Edition 2007. 

For details, please kindly refer to the attached Appendix B. 
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ICE Check Report 
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AZCOM a HYUNDAI 

ENGINEERING & CONSTRUCTION 

^ Combined Group 

^ Contracting Company 


AppendixA 

List of Non-conformance Findings 
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Sheikh Jaber Al-Ahmad Al-Sabah Causeway Project (Main Link) / Contract : RA/140 


ICE 


ICE Check Report - List of Comments or Non-conformances 


Document No : 


RA140-22-BRG-CW-DW-42200-A2-ICE1 1C 
RA140-22-BRG-CW-DW-42400-A2-ICE1 1C 


Ref. Transmittal No 

Ref. Report No & DWG package No 

Document title 

TRS-1680 

RA1 40-22-BRG-CW-DW-42200-A2 & RA1 40-22-BRG-CW-DW-42400-A2 
Subiyah Interchange Bridge Substructure & Superstructure 

Comments Issued by & date 
Answer Issued by & date 

by Dr. Yu, GuoXiong on 7 th December 2015 

Consent Classification 

A ( A: No adverse comments / B: Agree in Principle with minor comments / C: Insufficient Information to proceed with review / W: Major Non-conformity found, revision required) 


No. 

Rev. 

Reference 

Comment 

rev. 

Comment or Non-Conformance 

Response 

Cat 1 






Exclusion: 

All construction information such as bar bending schedules, taking off information, 
locations of couplers/lapping and etc are all excluded in the review. 



1 

A2 



1 st 

As shown by the checking report, no comment. 


A 


^Category Cat A = Agreed with response, Cat 0 = Observation / Note Cat 1 = Minor Comment Cat 2 = Major Comment / To be resolved 
2) Comment Rev. 1 st comment, 2 nd comment ... 


Verified by: 


l/l 


AZCOM a HYUNDAI 

ENGINEERING & CONSTRUCTION 

^ Combined Group 

^ Contracting Company 


Appendix B 

Approach for Checking 
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ICE Check Report 
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Report on independent checking of superstructure in Subiyah 
Interchange Bridge 1C Bridge 
Longitudinal direction 


1. Scope of the report 

The purpose of this report is to present the independent checking of the superstructure in longitudinal 
direction for the Subiyah Interchange Bridge 1C Bridge of Sheikh Jaber Al-Ahmad Al-Sabah Causeway 
Project. 

2. General Characteristics 

2.1 Design documents 

The checking is based on the following design documents and design codes: 
RA140-22-BRG-CW-DW-42400-A2 

Subiyah Interchange Bridge - Superstructure of 1C Bridge 
AASHTO LRFD Bridge Design Specifications SI Units 4 th Edition 2007. 

2.2 Description of Subiyah Bridge 

Please refer to the substructure checking report of this bridge. 

2.3 Materials 

2.3.1 Concrete characteristics 

Please refer to the substructure checking report of this bridge. 

2.3.2 Prestressing steel characteristics 

Please refer to the substructure checking report of this bridge. 

2.3.3 Reinforcing steel characteristics 

Please refer to the substructure checking report of this bridge. 

2.3.4 Elastomeric bearing 

Please refer to the substructure checking report of this bridge. 

2.4 Software 

Please refer to the substructure checking report of this bridge. 

3. Modelling 

Please refer to the substructure checking report of this bridge. 



3.1 Nodal coordinates of substructures 

Please refer to the substructure checking report of this bridge. 

3 .2 Bear i ng stiffness 

Please refer to the substructure checking report of this bridge. 

3.3 Soil spring 

Please refer to the substructure checking report of this bridge. 

3.4 P-delta effect 

Please refer to the substructure checking report of this bridge. 

3.5 Construction stages, creep and shrinkage 

Please refer to the substructure checking report of this bridge. 


4. Special issues for superstructure modeling 
4.1 Loads and Load Combinations 


Ship impact load 

According to desing basis for bridge (verstion B5), 5.14.2, the superstructure shall be able to resist a point 
load of 2M N on lm2 perpendicular to the face of structure. 

For the loads other than ship impact load on the superstructure, please refer to the substructure checking 
report of this bridge. 


4.3 Modeling 


The figures below show the analytical model and construction steps. 









5. loads combination and checking criterion 


5.1 In service 
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Compressive stress checking criterion 

Compressive stress limit after loasses (AASHTO 2007) 




Table 5.9.4.2.1-1 Compressive Stress Limits in Prestressed Concrete at Service Limit State After Losses, Fully 
Prestressed Components. 


Location 

Stress Limit 

• In other than segmentally constructed bridges due to the sum of effective 
prestress and permanent loads 

0.45 f' c (MPa) 

• In segmentally constructed bridges due to the sum of effective prestress and 
permanent loads 

0.45 f' c (MPa) 

• In other than segmentally constructed bridges due to live load and one-half the 
sum of effective prestress and permanent loads 

0.40 f' c (MPa) 

• Due to the sum of effective prestress, permanent loads, and transient loads and 
during shipping and handling 

0.60 <t> w /' c (MPa) 


So, 

The limit for compressive stresses can be summarized by the table below. 



Load case 

Equation 

f’c (MPa) 

<l> 

Normal load 
stress limit 

Overload 
stress limit 


Dead Load 

0.45f’c 

50 

- 

22.5 

24.75 

SLS 1 

Dead Load + live 
load 

0.60<l>fc 

50 

1 

30.0 

33.0 

SLS VI 

Dead load + live 
load 

0.40f’c 

50 

- 

20.0 

22.0 


Tensile stress checking criterion 

Tensile stress limit after loasses (AASHTO 2007) 





Table 5.9.4.2.2-1 Tensile Stress Limirs in Prestressed Concrete at Service Limit State After Losses, Fully 
Prestressed Components. 



Location 

Stress Limit 

Other Than Segmental ly 
Constructed Bridges 

Tension in the Precompressed Tensile Zone Bridges, 
Assuming Uncracked Sections 



• For components with bonded prestressing tendons 
or reinforcement that are subjected to not worse 
than moderate corrosion conditions 

0.50V/; (MPa) 


• For components with bonded prestressing tendons 
or reinforcement that are subjected to severe 
corrosive conditions 

0.25V/; (MPa) 


• For components with unbonded prestressing 
tendons 

No tension 

Segmental ly Constructed 
Bridges 

Longitudinal Stresses Through Joints in the 
Precompressed Tensile Zone 



• Joints with minimum bonded auxiliary 
reinforcement through the joints sufficient to 
cany the calculated longitudinal tensile force at a 
stress of 0.5 f y ; internal tendons or external 
tendons 

0.25 V/; (MPa) 


• Joints without the minimum bonded auxiliary 
reinforcement through joints 

No tension 


Transverse Stresses Through Joints 



• Tension in the transverse direction in 
prccompressed tensile zone 

0.25>//' c (MPa) 


Stresses in Other Areas 



• For areas without bonded reinforcement 

No tension 


• In areas with bonded reinforcement sufficient to 
resist the tensile force in the concrete computed 
assuming an uncracked section, where 
reinforcement is proportioned using a stress of 
0.5 f y , not to exceed 205 MPa. 

0.50V/; (MPa) 


Principal Tensile Stress at Neutral Axis in Web 

0.289V/; (MPa) 


• All types of segmental concrete bridges with 
internal and/or external tendons, unless the Owner 
imposes other criteria for critical structures. 



So the tensile stress limits are: 
For location of no-joint. 



fc' 


50.00 

0.25sq rt(fc') 

1.77 

other load 

0.5sqrt(fc') 

3.54 

overload 


For location of joint, Tensile stress is not allowed. 









5.2 ULS 


Load combination 
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Extreme Limit State 
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Checking criterion 




5.7J.2 Flexural Resistance 


5. 7. 3. 2. I Factored Flexural Resistance 
The factored resistance A/ r shall be taken as: 


M r - «J>A/ n 


(5.7.3.2.I-1) 


where: 

A/* - nominal resistance (N-mm) 

0 ■ resistance factor as specified in Article S.5A.2 


5. 7. 3. 2. 2 Flanged Sections 

For flanged sections subjected to flexure about one 
axis and for biaxial flexure with axial load as specified 
in Article 5.7.4.S, where the approximate stress 
distribution specified in Article 5. 7.2.2 is used and 
where the compression flange depth is less than a - p,c, 
as determined in accordance with Eqs. 5.7.3. 1.1-3, 
5.7.3. 1.1-4, 5.7. 3. 1.2-3, or 5.7.3.1.2-4, the nominal 
flexural resistance may be taken as: 

(5.7.3.2.2-1) 

where: 

■ area of prestressing steel (mm 2 ) 

fpt = average stress in prestressing steel at nominal 
bending resistance specified in Eq. 5.7.3. 1.1-1 
(MPa) 

d p m distance from extreme compression fiber to the 
centroid of prestressing tendons (mm) 

Aj ■ area of nonprestressed tension reinforcement 
(mm 2 ) 

f t ■ stress in the mild steel tension reinforcement at 
nominal flexural resistcnce (MPa), as specified 
in Article 5.7.2. 1 

d s “ distance from extreme compression fiber to the 
centroid of nonprestressed tensile 
reinforcement (mm) 

A\ “ area of compression reinforcement (mm 2 ) 


f t = stress in the mild steel compression 
reinforcement at nominal flexural resistance 
(MPa), as specified in Article 5.7.2. 1 

cf t = distance from extreme compression fiber to the 
centroid of compression reinforcement (mm) 

f c m specified compressive strength of concrete at 
28 days, unless another age is specified (MPa) 

b - width of the compression face of the member 
(mm) 

b w * web width or diameter of a circular section 
(mm) 

pj = stress block factor specified in Article 5.7.2.2 

hf - compression flange depth of an 1 or T member 
(mm) 

a - cpi ; depth of the equivalent stress block (mm) 


For structural verification in ULS, 



Resistance factors are shown below: 


• <|> = 1.00 

• <|> = 0.90 

• <|> = 0.80 

• <|> = 1.00 


for flexure and tension of prestressed concrete 
for shear and torsion 
for compression in anchorage zones 
for tension in steel in anchorage zones 



0.001 0.002 0.003 0 004 0.005 0 006 0.007 

e, 


Figure 1: Variation of with net tensile strain et and d/cfor Grade 420 reinforcement and for prestressing steel 


For structural verification in EXT, 
Resistance factor: 


<|>= (0.55~l/2)=0.742 


5.3 In Construction 
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For SLS, 

compression stress limit according to table 5. 9. 4.2. 2-1 
Upperflange, 0.6*50 = 30 (N/mm2) 

Lower flange, 0.6*50= 30(N/mm2) 


Tabic 5.14.2.3.3-1 load Factors and Tensile Stress Limits Tor Construction Load Combinations. 
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For SLS, 

tensile stress limit according to table 5.14.2.3.3-1 =0.5*sqrt(50) =3.54 (N/mm2) 

























































6. Internal force results due to load effect (kN,m) 

6.1 Dead load 


Bending Moment 



Shear force 



6.2 SIDL 


Bending moment 



Shear force 



Prestressing primary 
Axial force 



Bending moment 





Prestressing secondary 
Axial force 



Bending moment 




6.5 


Creep 
Axial force 


Hi c 


MHi 




AXIAL 

6.91135e+001 
5.61606e+001 
4 . 32077e+001 
3.02549e+001 
1.73020e+001 
0.00000e+000 
■8.60371e+000 
•2 . 15566e+001 
•3 . 45094e+001 
4.74623e+001 
LJ- -6.04152e+001 

Sfte &%% +001 

CS: Creep Second- 
Last Step 


MAX : 1406 
MIN : 1506 


FILE: Jaber I gi~ 

UNIT: kN 

DATE: 10/28/2015 


VIEW-DIRECTION 


Bending moment 



Shrinkage 
Axial force 


Ifi creep ’ I Hi 




MIDAS/Civil 
POST- PROCESSOR 


BEAM DIAGRAM 


AXIAL 

_ 

r 7 . 63453e+001 

F 

[ 6.74492e+001 


• 5.85532e+001 


• 4 . 96571e+001 


■ 4.07€10e+001 


■ 3.18€49e+001 


■ 2.29689e+001 


• 1.40728e+001 


■ 5.17672e+000 


■ 0.00000e+000 


• -1.26154e+001 


\fM^e % +001 

CS: 

Shrinkage Se~ 

Last Step 

MAX 

: 1004 

MIN 

: 409 

FILE 

: Jaber I gi~ 

UNIT: kN 

DATE 

: 10/28/2015 

VIEW-DIRECTION 



Bending moment 


Hi creep 


I Hi- 




MIDAS/Civil 

POST-PROCESSOR 

BEAM DIAGRAM 


MOMENT-y 


r 2.01316e+001 

■ 0.00000e+000 


■ -4.00036e+001 


■ -7.00712e+001 


• -1.00139e+002 


■ -1.30206e+002 


■ -1.60274e+002 


• -1.90342e+002 


■ -2.20409e+002 

— 

■ -2.50477e+002 

- 

\ -2.80544e+002 

STAWcWe e p +002 
CS: Shrinkage Se~ 
Last Step 

MAX 

MIN 

: 1110 
: 10 

FILE 

UNIT 

DATE 

: Jaber I gi- 
: kN*m 
10/28/2015 

VIEW-DIRECTION 




Normal live load 
Bending moment 




Torsion 


MIDAS/Civil 
POST-PROCESSOR 
BEAM DIAGRAM 
MOMENT-y 
4 . 84966e+003 
H- 4 . 32752e+003 
3.80537e+003 
3.28322e+003 
2.76108e+003 
2.23893e+003 
1.71678e+003 
1.19463e+003 
6.72486e+002 
0.00000e+000 
3.71809e+002 

him 1 ** 002 

CBall: LL (norma- 


MAX : 506 
MIN : 1203 


FILE: Jaber I gi~ 
UNIT: kN*m 
DATE: 10/28/2015 
VIEW-DIRECTION 


MIDAS/Civil 
POST-PROCESSOR 
BEAM DIAGRAM 
TORSION 

h- 5.51791e+002 
JB- 4.53260e+002 
3.54729e+002 
2.56198e+002 
1.57667e+002 
5.91363e+001 
0.00000e+000 
■ -1.37926e+002 
■ -2.36456e+002 
■ -3.34987e+002 
■ -4.33518e+002 

~^6si8i 9e+002 

CBall: LL (norma- 

MAX : 1010 
MIN : 3 

FILE: Jaber I gi~ 
UNIT: kN*m 
DATE: 10/28/2015 


VIEW-DIRECTION 



Shear force 



MIDAS/Civil 

POST-PROCESSOR 


BEAM DIAGRAM 

SHEAR- z 

_ 

r 8.18581e+002 

F 

[ 6.69751e+002 


■ 5.20922e+002 


■ 3.72093e+002 


■ 2.23263e+002 


• 7 . 44339e+001 


■ 0.00000e+000 


■ -2.23225e+002 


■ -3.72054e+002 


■ -5.20884e+002 


■ -6.69713e+002 


L -^i 2e+002 

CBall: LL (norma- 

MAX 

: 10 

MIN 

: 1503 

FILE 

: Jaber I gi~ 

UNIT 

: kN 

DATE 

10/28/2015 


VIEW-DIRECTION 


Z: 0.80 



Overload live load 
Bending moment 


Hr Postcs 


IN', 




MIDAS/Civil 

POST-PROCESSOR 

BEAM DIAGRAM 


MOMENT-y 


r 4.75509e+003 


[ 4.23753e+003 



■ 3.71996e+003 



• 3.20240e+003 



• 2.68484e+003 



• 2.16727e+003 



■ 1.64971e+003 



■ 1. 13215e+003 



• 6.14585e+002 



■ 0.00000e+000 



■ -4.20542e+002 



-f6Mi§ 5e+002 

CBall: LL (overl- 

MAX 

: 406 

MIN 

: 1303 

FILE 

: Jaber I gi~ 

UNIT 

: kN*m 

DATE 

: 10/28/2015 


VIEW-DIRECTION 



Torsion 




Hi 






MIDAS/Civil 
POST- PROCESSOR 

BEAM DIAGRAM 


TORSION 

_ 

r 1.13434e+003 


[ 9.29198e+002 



• 7.24057e+002 



■ 5.18916e+002 



• 3.13776e+002 



■ 1.08€35e+002 



• 0.00000e+000 



■ -3.01647e+002 



■ -5.06787e+002 



■ -7.11928e+002 



■ -9. 17069e+002 



[ -him^ +003 

CBall: LL (overl- 

MAX 

: 203 

MIN 

: 1210 

FILE 

: Jaber I gi~ 

UNIT 

: kN*m 

DATE 

: 10/28/2015 

VIEW-DIRECTION 

X:-0 

.203 


V 

Z: 0 

.804 


Shear force 




MIDAS/Civil 
POST- PROCESSOR 


BEAM DIAGRAM 


SHEAR- z 

_ 

r 9.11717e+002 

n 

[ 7 . 48069e+002 


■ 5. 84420e+002 


■ 4.20771e+002 


■ 2.57122e+002 


■ 9.34736e+001 


■ 0.00000e+000 


■ -2.33824e+002 


■ -3.97473e+002 


■ -5.61121e+002 


■ -7.24770e+002 


-ioi^ 9e+002 

CBall: LL (overl- 

MAX 

: 410 

MIN 

: 1303 

FILE 

: Jaber I gi~ 

ran 

: IcN 

DATE 

: 10/28/2015 


VIEW-DIRECTION 





6.9 Temperature Gradient 
Bending moment 



6.10 Temperature uniformed 
Axial force 


Hi Pastes 


I Hi 



MIDAS/Civil 
POST- PROCESSOR 


BEAM DIAGRAM 


AXIAL 

1.59246e+001 
1 . 32102e+001 
1.04957e+001 
7.78133e+000 
5. 0€691e+000 
2.35250e+000 
0.00000e+000 
-3.07634e+000 
-5.79076e+000 
-8.50518e+000 
-1.12196e+001 
- k 3^0e + ° 01 
CBall: TOMAX 


MAX : 1002 
MIN : 1002 


FILE: Jaber I gi~ 
UNIT: kN 
DATE: 10/28/2015 
VIEW-DIRECTION 




6.11 


Settlement 
Bending moment 


Hi Postcs 


• I Hi 




S I 





MIDAS/Civil 

POST-PROCESSOR 

BEAM DIAGRAM 


MOMENT-y 


r 1.16489e+002 

■ 8.95932e+001 


■ 6.26976e+001 


■ 3.58020e+001 


■ 0.00000e+000 


■ -1.79893e+001 


■ -4 . 48849e+001 


■ -7.17805e+001 


■ -9.86761e+001 


• -1.25572e+002 

[ -1.52467e+002 

-k^ 3e+002 

SMall: SCI 

MAX 

: 10 

MIN 

: 10 


FILE: Jaber I gi~ 
DNIT: kN*m 
DATE: 10/28/2015 
VIEW-DIRECTION 


% 


7. SLS stress checking (N/mm2) 

7.1 After creep and shrinkage, 10,000days 

Top stress (Compressive limit =22.5 N/mm2, tensile limit =1.76N/mm2) Check results: OK 


Hi creep 


•im 




MIDAS/Civil 

POST-PROCESSOR 


BEAM STRESS 


COMBINED 


r 1.39849e+000 

■ 1.08978e+000 


■ 7.81068e-001 


• 4.72356e-001 


• 1.63644e-001 


■ 0.00000e+000 


■ -4.53780e-001 


■ -7 . 62492e-001 


■ -1.07120e+000 

— 

■ -1.37992e+000 

u 

\ -1.68863e+000 

STl^: 9 c 7 r 3 e 4 e e p +000 
CS: Summation 
Last Step 

MAX 

MIN 

: 1003 
: 1007 

FILE 

UNIT 

DATE 

: Jaber I gi~ 
: N/mm A 2 
: 10/28/2015 


VIEW-DIRECTION 





Bottom stress (Compressive limit =22.5 N/mm2, tensile limit =1.76N/mm2) Check results: OK 




7.2 

7.2.1 


SLS l-b (compressive stress checking) 

Normal live load 

Top stress ( limitation =30 N/mm2) Check results: OK 

j PostCS I Hi 



MIDAS/Civil 

POST-PROCESSOR 

BEAM STRESS 


COMBINED1 {-y, +z) 
3.23231e+000 
2. 60195e+000 
1.97159e+000 
1.34123e+000 
7 . 10868e-001 
0.00000e+000 
-5. 49854e-001 
-1. 18021e+000 
-1. 81058e+000 
-2. 44094e+000 
-3.07130e+000 
-3.70166e+000 


PostCS 

CBCall: Service ~ 


MAX : 

1103 

MIN : 

1107 

FILE: 

Jaber I gi~ 

UNIT: 

N/mm A 2 

DATE: 

11/05/2015 


VIEW-DIRECTION 

X:-0. 483 1 

Z: 0.259 


Bottom stress ( limitation =30 N/mm2) Check results: OK, 

? PostCS * I Hi 



MIDAS/C1V11 

POST-PROCESSOR 


BEAM STRESS 

COMBINED4 (-y r -z) 


r -1.03937e+000 


■ -1. 64482e+000 


- -2.25026e+000 


- -2.85571e+000 


- -3.46115e+000 


- -4 . 06660e+000 


- -4 . 67204e+000 


- -5.27749e+000 


- -5.88293e+000 

— 

- -6. 48838e+000 

!□ 

[ -7.09382e+000 


L -7 . 69927e+000 


PostCS 

CBCall: Service - 

MAX 

: 1307 

MIN 

: 309 

FILE 

: Jaber I gi~ 

UNIT 

: N/mm A 2 

DATE 

: 11/05/2015 


VIEW-DIRECTION 

X:-0.483 1 


Z: 0.259 




7.2.2 


Overload 

Top stress (limit =33N/mm2) Check results: OK 

PostCS - I Hi 



Bottom stress (limit =33N/mm2) Check results: OK 

PostCS • I Hi 



MIDAS/Civil 

POST-PROCESSOR 


BEAM STRESS 


COMBINEDl (-y, +z) 


r 4 . 25921e+000 


- 3.43696e+000 


- 2.61471e+000 


- 1.79245e+000 


- 9.70199e-001 


- 0. 00000e+000 


• -6.74308e-001 


■ -1 . 49656e+000 


■ -2.31882e+000 

— 

• -3. 14107e+000 

y 

[ -3 . 96332e+000 


L -4 . 78558e+000 


PostCS 

CBCall: Service ~ 

MAX 

: 1203 

MIN 

: 205 

FILE 

: Jaber I gi~ 

UNIT 

: N/mm A 2 

DATE 

: 11/05/2015 

VIEW-DIRECTION 

X:-0 

.483 1 



Z: 0 

.259 


MIDAS/Civil 
POST- PROCESSOR 

BEAM STRESS 

COMBINED4 (-y, -z) 


r -4 . 21700e-001 


- -1.09033e+000 


- -1.75895e+000 


- -2.42758e+000 


- -3.09621e+000 


- -3 . 76483e+000 


- -4 . 43346e+000 


- -5. 10208e+000 


■ -5.77071e+000 

— 

- -6. 43934e+000 


[ -7 . 10796e+000 


L -7.77659e+000 


PostCS 

CBCall: Service - 

MAX 

: 1407 

MIN 

: 410 

FILE 

Jaber I gi~ 

UNIT 

: N/mm A 2 

DATE 

11/05/2015 


VIEW-DIRECTION 


X:-0. 483 



Z: 0.259 




7.3 

7.3.1 


SLSIII (tensile stress checking) 
normal live load 

Top stress (limit= 1.77 N/mm2) Check results: OK 


; PostCS 


- I H 1 , 



Bottom stress (limit= 1.77 N/mm2) 

5 PostCS - | H’l 


Check results: OK 



HIDAS/Civil 

POST-PROCESSOR 


BEAM STRESS 


COMBINEDl {-y, +z) 


r 1.58181e+000 


- 1 . 00209e+000 


- 4.22374e-001 


- 0.00000e+000 


- -7.37061e-001 


■ -1. 31678e+000 


- -1. 89650e+000 


- -2 . 47621e+000 


- -3. 05593e+000 

— 

- -3 . 63565e+000 

y 

r -4.21537e+000 


-4 . 79508e+000 


PostCS 

CBCall: Service ~ 

MAX 

: 1104 

MIN 

: 1107 

FILE 

: Jaber I gi~ 

UNIT 

: N/mm A 2 

DATE 

: 11/05/2015 


VIEW-DIRECTION 

X:-0. 463 




MIDAS/Civil 

POST-PROCESSOR 


BEAM STRESS 

COMBINED4 (-y, -z) 


- 7.00494e-001 

_ 

- 0.00000e+000 

— 

- -8.61936e-001 

— 

- -1 . 64315e+000 

— 

- -2.42437e+000 

— 

- -3.20558e+000 

— 

■ -3.98680e+000 

— 

- -4.76801e+000 


■ -5.54923e+000 

- -6.33044e+000 


- -7.11166e+000 


- -7 . 89287e+000 


PostCS 

CBCall: Service ~ 

MAX 

: 1307 

MIN 

: 310 

FILE 

: Jaber I gi~ 

UNIT 

: N/nun-2 

DATE 

: 11/05/2015 


VIEW-DIRECTION 

X:-0.483 




Z: 0.259 





7.3.2 


overload 

Top stress (limit=3.54 N/mm2) 

* IH 5 


Check results: OK 


PostCS 



HIDAS/Civil 

POST-PROCESSOR 


Bottom stress (limit=3.54 N/mm2 for no joint, 0 N/mm2 for joint) Check results: OK 

’ I Hi 


PostCS 



BEAM STRESS 

COMBINED! (-y,+z) 


r 3.54299e+000 


■ 2.61116e+000 


■ 1.67934e+000 


■ 7.47512e-001 


■ 0. 00000e+000 


■ -1.11614e+000 


■ -2 . 04796e+000 


■ -2. 97979e+000 


■ -3. 91161e+000 

— 

■ -4 . 84344e+000 


l -5.77526e+000 


L -6.70709e+000 


PostCS 

CBCall: Service ~ 

MAX 

: 209 

MIN 

: 205 

FILE 

:: Jaber I gi~ 

UNIT 

: N/jmn / '2 

DATE 

!: 11/05/2015 

VIEW-DIRECTION 

X:-0 

.483 1 



Z: 0 

.259 

s: 

OK 

MIDAS/Civil 

POST-PROCESSOR 

BEAM STRESS 

COMBINED4 (-y, -z) 


r 1.64320e+000 


- 7.53195e-001 


- 0.00000e+000 


- -1.02681e+000 


■ -1.91681e+000 


- -2.80681e+000 


- -3. 69681e+000 


- -4.58682e+000 


- -5. 47682e+000 

— 

- -6.36682e+000 

y 

[ -7.25682e+000 


-8.14682e+000 


PostCS 

CBCall: Service ~ 

MAX 

: 1407 

MIN 

: 410 

FILE 

: Jaber I gi~ 

UNIT 

: N/mm*2 

DATE 

: 11/05/2015 


VIEW-DIRECTION 

X:-0.483 


L 


Z: 0.259 




SLS VI (additional compressive stress checking) 

Top stress (limit =20 N/mm2) Check results: OK 

Postcs - | Hi 



Bottom stress (limit =20.00 N/mm2) Check results: OK 


HIDAS/Civil 

FOST-PROCESSOR 

BEAM STRESS 


COMBINED1 (-y, +z) 

■ 3.76820e+000 
3. 09929e+000 
2. 43039e+000 
1.76148e+000 
1.09257e+000 
4.23669e-001 
0.00000e+000 
9. 14141e-001 
1.58305e+000 
2.25195e+000 
2.92086e+000 
3.58976e+000 


PostCS 

CBCall: Service ~ 


MAX : 

1203 

MIN : 

205 

FILE: 

Jaber I gi~ 

UNIT: 

N/mrr2 

DATE: 

11/05/2015 


VIEW-DIRECTION 


X:-0. 483 


Z: 0.259 



Postcs - | Hi 



MIDAS/Civil 

POST-PROCESSOR 

BEAM STRESS 


COMBINED4 {-y, - 2 ) 


■ 

z: 


1.20787e+001 
1.09203e+001 
9.76194e+000 
8.60358e+000 
7.44522e+000 
6.28686e+000 
5. 12850e+000 
3.97014e+000 
2.81178e+000 
1.65342e+000 
0.00000e+000 
-6. 63305e-001 


PostCS 

CBCall: Service ~ 


MAX : 1407 
MIN : 410 
FILE: Jaber I gi~ 
UNIT: N/mnr2 
DATE: 11/05/2015 
VIEW-DIRECTION 
X: -0. 483 1 


Z: 0.2S9 


The summaries of checking for SLS can be shown below. 
Compressive stress 



Load case 

Equation 

Locations 

Normal 
load stress 
limit 

Stress 

by 

Analysis 

Checking 

Dead load 

0.45f'c 

upper 

fiber 

22.50 

5.56 

OK 

lower 

fiber 

22.50 

9.35 

OK 

SLSI (normal 
load) 

Dead load +live load 

0.6 <j> f'c 

upper 

fiber 

22.50 

5.91 

OK 

lower 

fiber 

24.22 

11.49 

OK 

SLS 1 (over 
load) 

Dead load +live load 

0.6 c|)f'c 

upper 

fiber 

24.75 

5.91 

OK 

lower 

fiber 

26.65 

11.49 

OK 

SLS VI (normal 
load) 

Dead load +live load 

0.4f'c 

upper 

fiber 

20.00 

4.59 

OK 

lower 

fiber 

20.00 

4.96 

OK 


Tensile stress (location other than joint) 



Load case 

Locations 

limitation 

Checking 

Dead load 

upper fiber 

1.77 

OK 

lower fiber 

1.77 

OK 

SLS III (normal 
load) 

Dead load +live load 

upper fiber 

1.77 

OK 

lower fiber 

1.77 

OK 

SLS III (over 
load) 

Dead load +live load 

upper fiber 

3.54 

OK 

lower fiber 

3.54 

OK 


Tensile stress (location of joint) 



Load case 

Locations 

limitation 

Checking 

Dead load 

upper fiber 

0.00 

OK 

lower fiber 

0.00 

OK 

SLS III (normal 
load) 

Dead load +live load 

upper fiber 

0.00 

OK 

lower fiber 

0.00 

OK 

SLS III (over 
load) 

Dead load +live load 

upper fiber 

0.00 

OK 

lower fiber 

0.00 

OK 






Principal stress 



Load case 

Locations 

limitation 

Checking 

Dead load 

Neutral axis at web 

2.04 

OK 

SLS III (normal 
load) 

Dead load +live load 

Neutral axis at web 

2.04 

OK 

SLS III (over 
load) 

Dead load +live load 

Neutral axis at web 

2.04 

OK 




8. ULS checking - Flexure Strength 
Bending moment (Envelope) 

PostCS - I H*i 



Checking Result: OK 


MIDAS/Civil 
POST -PROCESSOR 


BEAM DIAGRAM 


MOMENT -y 

_ 

r 1. 92554e+004 

F 

l 1.73366e+004 


- 1.54179e+004 


- 1.34991e+004 


■ 1. 15803e+004 


- 9. 66158e+003 


■ 7.74282e+003 


■ 5.82406e+003 


■ 3. 90530e+003 


- 1 . 98654e+003 


- 0.00000e+000 


- -1.85098e+003 


PostCS 

CBCall: ULS 

MAX 

: 206 

MIN 

: 1203 

FILE 

Jaber I gi~ 

UNIT 

kN*m 

DATE 

): 11/04/2015 


VIEW-DIRECTION 

X:-0.483 A 


Z: 0.259 


Flexural Strength Check 

1) Maximum My 
b 


1 







i 





fc' 

= 

50.0 

MPa 


fpu 

= 

1860.0 

MPa 



hf 


r\ 

r\ 

d s J 

: 





fy 

= 

420.0 

MPa 


fpy 

= 

1674.0 

MPa 



L J 

U 

U 







V 

= 

420.0 

MPa 


Ass 

= 

5880 

mm 

2 












d p 



As 

= 

1385.4 

mm 2 


b 

= 

2600 

mm 







b w 







d s 


As' 

= 

0.0 

mm 2 


b w 


300 

mm 
















h f 

= 

260 

mm 


dp 

= 

2339 

mm 






i 

© 









d s 

= 

2454 

mm 


d s ' 

= 

0 

mm 













Pi" 

= 

0.693 

(57.2.2) 


M u 

= 

1.900E+10 

N.mm 



As 

o 

O 

o 







k 

= 

0.28 

(Low relaxation strand, C5.7.3.1 .1 -1 ) 














<P 

= 

1.00 

(For flexure of prestressed concrete) 
























1 ) Stress in prestressing steel (with boned tendons) - 5.7.3. 1 .1 















c 

= 


* fpu + As 

•fy- 

As'- 

fy' 




147.922 












0.85 • 

fc' • Pi • b + k 

* Aps 

Q_ 













a 

= 

Pi • C = 

102.489 

mm 

< 

h f 



Rectangular section behavior 








fps 


fpu ( 1 - k ■ 

c 

. \ 


1 R97 flR/l 

MPa 
















dp 

) 








































2) Flexural resistance - 57.3.2 






















M n 

= 

Aps • fps * (dp ■ 

a/2) + As 

•fy 

(d s - 

a/2) 

-As 1 

' fy' ' 

(d s '- 

-a/2) 














= 

2.598E+1 0 

N.mm 





















cp . 

M„ > H 


OK!! 


































3) Limits for reinforcement 






















® Minimum reinforcement - 57.3.3.2 




















Afactored flexural resistance, M r , at least shall be equal to the lesser of 1 .2M cr and 1 .331^ 

























Pe 

= 

0.000 

MN 



lc 

= 

0.289 

m 4 


A 

= 

1.351 

m 2 







yb 

= 

1.753 

m 

y t 

= 

0.757 

m 


e P 

= 

1 .582 -- 

m 



























Sc 

= 

A 

II 

0.165 

m 3 



















fr 

= 

0.63 - V (V) 

= 

4.455 

MPa 
















fcpe 


= _©e_ 

+ 

Pe« 

>e P 

■ yb 

= 

0.000 

MPa 











A 

lc 






























M cr 

= 

Sc* (fr + fcpe) ' 

M<jnc 

• (Sc/Snc 

-i) 





















( S nc = S c ; designed for monolithic or noncomposite section to resist all loads) 









= 

0.733 

MN.m 










































1 .20 Mcr = 0.880 

MN.m 



















1.33 M u = 25.270 

MN.m 






































1 .20 Mcr < 

(P * 

M n 

OK!! 
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Shear 

The location of the critical section for shear shall be taken as the larger of 0.5 *dv*cot0 or dv 
from the internal face of the support, where dvand 0 are measured at the critical section for shear. 
Otherwise, the design section shall be taken at the internal face of the support. 

© Sectional design model (LRFD 5.8.2.9) 

The nominal shear resistance, Vn, shall be determined as the lesser of 




V„ 

= 

V c + V s + v p 























V n 

= 

0.25 • V * b v 

d v 

Vp 





















(ELEMENT 501 

) 





















V u 

= 

2.760E+06 

N 




Nu^ 

= 

8.81 7E+05 

N 




Hi 

= 

3.430E+08 

N.mm 



Ac 

= 

7.530E+05 ^ 

mm 

2 



As 

= 

307.876 

mm 

2 



Aps 

= 

5880 

mm : 

2 



Pe 

= 

3.976E+06 

N 




V 

= 

50.0 

MPa 



fy 

= 

420.0 

MPa 



E c 

= 

34,749 

MPa 



E s 

= 

200,000 

MPa 



E P 

= 

197,000 

MPa 



b v 

= 

300 

mm 




d v 

= 

1807 

mm 




<J> 

= 

0.90 




























Vp 

= 

P e • sin 0 p 

= 

0.000E+00 

N 


( 

0 P 

= 

0.0 

degrees ) 








V u 

- 

V U -<J>- Vp 

- 

5.656 

MPa 
















O . b v . d 

















v u / fc 

0.113 





































fpo 

= 

0-7 xf^ 

= 

1302 

MPa 

















assume© = 19.900 

degrees 

» 


















e x 


M u /d v + 0.5 

•N u 

+ 0.5 • (V u - V p 

) • cot 0 - 

Aps- 

fpo 



■ - 

-0.001317 

< 

0.0010 






2 • (E s • 

As + E p • 

Aps) 








If the value of sxis nagative, the strain shall be taken as : 








































£ x 


M u /d v + 0.5 

•N u 

+ 0.5 • (V u - V p 

) • cot 0 - 

Aps- 

fpo 



■ - 

-0.000059 

< 

0.0010 




2 • (Ec • Ac + Es • 

As + Ep • 

Aps; 

) 




£x 

-0.0587 

xIO 

3 




















Values of 0 and p for Sections shall be specified in LRFD Figure 5.8.3.4.2-1 and Table 3.8.3.4.2-1 







0 

19.900 

degrees 

L 



p 

= 

3.180 
























V c 

= 

0.083 • P 

• V(fc') * t 

> v • d 

V 

= 

1.012E+06 

N 














Vu 

= 

2.760E+06 

N 


> 



<P * i 

(Vc + Vp) 


= 

9.1 07E+05 

N 










Transverse reinforcement is require( 

1 

















> 

CD 

_Q 


s 

w- v 

2 ' Vp) 

= 

1.47 

cm 2 






fy* ( 

5-i. 

< 

o 

o 

CD 

























s 

= 

1 50 mm 



A, 

= 

Y 

14 

X 

2 

ea 

= 

3.079 

cm 2 









Vs 


Ay * fy 

• d v - 

COt0 


■ - 

4.304E+06 

N 














s 














v„, 

= 

(V c + V s + V p ) 


= 

5.316E+06 

N 

















v* 

= 

0.25 • f c ' • b v ■ 

• d v + 

Vp 


= 

6.777E+06 

N 















Vu 

= 

2.760E+06 

N 


< 


(P * MIN(V n1 , V n2 ) 

= 

5.316E+06 

N 


OK!! 















(2) Minimum transverse reinforcement (LRFD 5.8.2. 5) 
















^ > 

0.083 • V(f 

=’) 

b v 

s 

= 

62.882 

mm : 

2 

OK!! 
























(3) Maximum spacing of transverse reinforcement (LRFD 5.8.2. 7) 














If v u < 0.125 • f c ' , then 























Smax 

= 0.8 • d v < 600mm 




















If v u > 0.125 • f c ' , then 























Smax 

= 0.4 -d v < 300mm 




















S r 

nax — 600 

mm 

OK!! 








































(4) Longitudinal reinforcement (LRFD 5.8.3. 5) 


















As • f; 

/ + Aps • fps 

> 

T 

= ■ 

M u 

+ ■ 

0.5 . N u 

+ 

( ■ 

V u 

-0.5 • V s -V p 

) 

cote 




dv- 

<t>, 

Oc 

Os 




As • f. 

/ + Aps • fps 

= 

1.087E+07 

N 

( 

fps 

= 

1 

1827.064 

MPa ) 










T = ■ 

Mu 

0.5 • N u 

+ 

( ■ 

v u 

> w 

LO 

d 

) 

cot0 

= 

3.2E+06 

N 






Oc 

Os 





As • f. 

/+ Aps * fps 

> 

T 



. £ 

)K!! 




























Checking of link slab 
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SLS bending moment of link slab with section of 0.26*2.6 m 

Elastic bending moment results 

500kNm 



ULS 

Elastic bending moment results 
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POST-PROCESSOR 


BEAM DIAGRAM 


MOMENT-y 
8.78470e+001 
0 . 00000e+000 
|- -5.12896e+001 
-1.20858e+002 
-1 . 90426e+002 
■ -2.59995e+002 
■ -3.29563e+002 
■ -3.99131e+002 
■ -4.68700e+002 
-5. 38268e+002 
-6.07836e+002 
-6.77404e+002 


PostCS 
CBall: ULS 


MAX : 1501 
MIN : 1501 


FILE: Jaber I gi~ 
UNIT: kN*m 
DATE: 12/04/2015 


VIEW-DIRECTION 

X:-0.483 O. 



Z: 0.259 




Capacity of the slab 


Moment-Curvature Curve (kN, m) 


1. 0.26 by 2.6 


z 

T 



Axial Force (kN) : 0 
Neutral Axis Angle : 0 

Concrete Height (m) : 0.26 
Concrete Width (m) : 2.6 

Concrete Area (m 2 ) : 0.676 
Rebar Area (m 2 ) : 0.00319999 



Moment 

Curvature 


(kN m) 

(1/m) 

Yield(lnitial) : 

147.031 

0.0153188 

Yield : 

202.613 

0.124541 

Ultimate : 

26.9518 

0.960968 


It has been confirmed that when the stress of the reinforcement is about 200N/mm2. The flexural stiffness 
will be reduced to about 1/10 of the elastic one. 

OK. 
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ABUTMENT! Al-El) - BAR LIST 


RA140-22-BRG-CW-DW-42301 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT(A1-E2)- REINFORCEMENT ARRANGEMENT 1/8 


RA140-22-BRG-CW-DW-42302 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT! A1-E2) - REINFORCEMENT ARRANGEMENT 2/8 


RA140-22-BRG-CW-DW-42303 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT! A1-E2) - REINFORCEMENT ARRANGEMENT 3/8 


RA140-22-BRG-CW-DW-42304 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT! A1-E2) - REINFORCEMENT ARRANGEMENT 4/8 


RA140-22-BRG-CW-DW-42305 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT! A1-E2) - REINFORCEMENT ARRANGEMENT 5/8 


RA140-22-BRG-CW-DW-42306 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT! A1-E2) - REINFORCEMENT ARRANGEMENT 6/8 


RA140-22-BRG-CW-DW-42307 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT! A1-E2) - REINFORCEMENT ARRANGEMENT 7/8 


RA140-22-BRG-CW-DW-42308 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT! A1-E2) - REINFORCEMENT ARRANGEMENT 8/8 


RA140-22-BRG-CW-BS-42310 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT! A1-E2) - BAR LIST 


RA140-22-BRG-CW-DW-42311 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT(A2-E1)- REINFORCEMENT ARRANGEMENT 1/8 


RA140-22-BRG-CW-DW-42312 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT! A2-E1) - REINFORCEMENT ARRANGEMENT 2/8 


RA140-22-BRG-CW-DW-42313 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT! A2-E1) - REINFORCEMENT ARRANGEMENT 3/8 


RA140-22-BRG-CW-DW-42314 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT! A2-E1) - REINFORCEMENT ARRANGEMENT 4/8 


RA140-22-BRG-CW-DW-42315 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT! A2-E1) - REINFORCEMENT ARRANGEMENT 5/8 


RA140-22-BRG-CW-DW-42316 

A2 

22/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT! A2-E1) - REINFORCEMENT ARRANGEMENT 6/8 


RA140-22-BRG-CW-DW-42317 

A2 

22/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT! A2-E1) - REINFORCEMENT ARRANGEMENT 7/8 


RA140-22-BRG-CW-DW-42318 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT! A2-E1) - REINFORCEMENT ARRANGEMENT 8/8 


RA140-22-BRG-CW-BS-42320 

A2 

22/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT! A2-E1) - BAR LIST 
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RA140-22-BRG-CW-DW-42321 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT(A2-E2)- REINFORCEMENT ARRANGEMENT 1/8 


RA140-22-BRG-CW-DW-42322 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT( A2-E2)- REINFORCEMENT ARRANGEMENT 2/8 


RA140-22-BRG-CW-DW-42323 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT! A2-E2) - REINFORCEMENT ARRANGEMENT 3/8 


RA140-22-BRG-CW-DW-42324 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT! A2-E2) - REINFORCEMENT ARRANGEMENT 4/8 


RA140-22-BRG-CW-DW-42325 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT! A2-E2) - REINFORCEMENT ARRANGEMENT 5/8 


RA140-22-BRG-CW-DW-42326 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT! A2-E2) - REINFORCEMENT ARRANGEMENT 6/8 


RA140-22-BRG-CW-DW-42327 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT! A2-E2) - REINFORCEMENT ARRANGEMENT 7/8 


RA140-22-BRG-CW-DW-42328 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT! A2-E2) - REINFORCEMENT ARRANGEMENT 8/8 


RA140-22-BRG-CW-BS-42330 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

ABUTMENT! A2-E2) - BAR LIST 


RA140-22-BRG-CW-DW-42351 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

PIER(PWl)- REINFORCEMENT ARRANGEMENT 1/4 


RA140-22-BRG-CW-DW-42352 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

PIER(PWl)- REINFORCEMENT ARRANGEMENT 2/4 


RA140-22-BRG-CW-DW-42353 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

PIER(PWl)- REINFORCEMENT ARRANGEMENT 3/4 


RA140-22-BRG-CW-DW-42354 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

PIER(PWl)- REINFORCEMENT ARRANGEMENT 4/4 


RA140-22-BRG-CW-BS-42360 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

PIER(PWl) - BAR LIST 


RA140-22-BRG-CW-DW-42361 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

PIER(PW2)- REINFORCEMENT ARRANGEMENT 1/4 


RA140-22-BRG-CW-DW-42362 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

PIER(PW2)- REINFORCEMENT ARRANGEMENT 2/4 


RA140-22-BRG-CW-DW-42363 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

PIER(PW2)- REINFORCEMENT ARRANGEMENT 3/4 


RA140-22-BRG-CW-DW-42364 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

PIER(PW2)- REINFORCEMENT ARRANGEMENT 4/4 


RA140-22-BRG-CW-BS-42370 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

PIER(PW2) - BAR LIST 


RA140-22-BRG-CW-DW-42371 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

PIER(PEl) - REINFORCEMENT ARRANGEMENT 1/4 


RA140-22-BRG-CW-DW-42372 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

PIER(PEl) - REINFORCEMENT ARRANGEMENT 2/4 


RA140-22-BRG-CW-DW-42373 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

PIER(PEl) - REINFORCEMENT ARRANGEMENT 3/4 


RA140-22-BRG-CW-DW-42374 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

PIER(PEl) - REINFORCEMENT ARRANGEMENT 4/4 


RA140-22-BRG-CW-BS-42380 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

PIER(PEl) - BAR LIST 


RA140-22-BRG-CW-DW-42381 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

PIER(PE2) - REINFORCEMENT ARRANGEMENT 1/4 


RA140-22-BRG-CW-DW-42382 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

PIER(PE2) - REINFORCEMENT ARRANGEMENT 2/4 


RA140-22-BRG-CW-DW-42383 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

PIER(PE2) - REINFORCEMENT ARRANGEMENT 3/4 


RA140-22-BRG-CW-DW-42384 

A1 

14/09/15 

SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

PIER(PE2) - REINFORCEMENT ARRANGEMENT 4/4 
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SUBIYAH EMBANKMENT & INTERCHANGE BRIDGE 

SUBSTRUCTURE OF 1C BRIDGE 

PI ER( PE2) - BAR LIST 
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General 


Coordinate System 

The project coordinate system (N, E) is the Kuwait Transverse Mercator (KTM) system. 


Levels 

Unless otherwise noted, all levels are in the metres realative to Public Works Datum (PWD). 


Tidal Information 

Mean Higher High Water (MHHW) 
Mean Lower High Water (MLHW) 
Mean Sea Level (MSL) 

Public Works Datum (PWD) 
Admirality Chart Datum (ACD) 
Indian Spring Low Water (ISLW) 
Lowest Astronomical Tide (LAT) 


+3.01 m (PWD) 
+2.47 m (PWD) 
+1.66 m (PWD) 
+0.00 m 
-0.47 m (PWD) 
-0.54 m (PWD) 
-0.70 m (PWD) 


Tidal data is indicative only and may vary in the project area. 


Bridge Structures 

Concrete 

Minimum 28-day compressive cylinder strength assumed in the Concept Design. 


Piles 40 MPa 

Pilecaps 40 MPa 

Abutment 40 MPa 

APPROACH SLAB 40 MPa 

Deck 50 MPa 


Chamfer 

Unless otherwise detailed, edges of all concrete shall be finished to a 20mm x 20mm chamfer. 

3 


Steel Reinforcement 

Carbon steel reinforcement is steel deformed bars, grade 60 (420 MPa) in accordance with ASTM A 615. 
Notation for reinforcement bars. 


eg-: 

No. of bars: 

Type and size of steel: 
Spacing of bars: 

Suffix: 


22Y40@200 

22 

Y40: Carbon steel, Grade 60, diameter 40mm 
200mm 
T: Top layer 
B: Bottom layer 


Post-tensioning strand tendons 

Post-tensioning strand is uncoated grade 270 (1860 MPa), low relaxation 7 wire strand meeting the requirements of ASTM 416. 
Stress limits for strand are according to table 5. 9. 3-1 of AASHTO LRFD. (Refer DOC III. 3) 

Ducts for tendons are corrugated high density polyethylene ducts. 


Bearings 

Bearings are selected by detailed checking among the bearings, (eg. Reinforced Elastomeric bearings) 


Expansion Joints 

Expansion Joints are selected by detailed checking among the expansion joints, (eg. mono-cell expansion joints) 


Reference Geometry 

Pre camber is determined such that reference geometry is attined 20 years after completion. 
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PLAN 

SCALE : 1/500 
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A1(EAST2) 
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SECTION A-A 

SCALE : 1/200 


FRL +47.769 (KUWAIT CITY BOUND) 

+47.9S9/WINGWALL TOP LEVEL) , 

-sz- IT SLOPE 2.5% * 


SLOPE 2.5% 



■n ^+47.1 81 (WING WALL TOP LEVEL) 
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SECTION B-B 

SCALE : 1/200 


1 . ALL DIMENSIONS ARE IN MILLIMETERS 
AND ALL ELEVATIONS ARE IN METERS 
UNLESS OTHERWISE NOTED. 

2. CHAINAGE IS DEFINED AT CAUSEWAY 
BASE LINE. 

3. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 50MPa (CYLINDER) 

FOR DECK. 

4. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER) FOR 
ABUTMENT AND PILE. 

5. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

LEGND: 

FRL : FINAL ROAD LEVEL 
CBL : CAUSE WAY BASE LINE 
EJ : EXPANSION JOINT 
A1 : ABUTMENT AT BEGINNING POINT 
OF BRIDGE 

A2 : ABUTMENT AT END POINT OF BRIDGE 
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A2 22/09/15 Second Issue SKJ SWK DKK 

A1 14/09/15 First Issue SKJ SWK DKK 

REV. DATE DESCRIPTION OF REVISION DRAWN CHEC. APPRO. 


SHEIKH JABER AL AHMAD AL SABAH 
CAUSEWAY PROJECT (MAIN LINK) 
CONTRACT RA/140 


_ /^\1 




Ml 

/TNI 1 

H 

— 

/TN 



(Pi) 1 




FINISHED ROAD 
LEVEL (M) 

47.657- 

47.734- 

<> 

47.791- 

47.829- 

47.847- 

47.845- 

47.823- 

EXISTING 
LEVEL (M) 

36.680- 

36.948- 

37.412- 

37.510- 

37.539- 

37.599- 

37.769- 

CHAINAGE (M) 

135140.00 - 

135160.00 - 

135180.00 - 

135200.00 - 

135220.00 - 

135240.00 - 

135260.00 - 


ELEVATION 

SCALE : 1/500 


TABLE OF COORDINATES 



KUWAIT CITY BOUND 


SUBIYAH BOUND 

) 

POINT No. 

X 

Y 

POINT No. 

X 

Y 

POINT W1 

3277449.2089 

505599.3762 

POINT El 

3277444.5589 

505606.2303 

POINT W2 

3277448.7268 

505600.0867 

POINT E2 

3277445.0408 

505605.5199 

POINT W3 

3277458.4504 

505585.7538 

POINT E3 

3277435.3285 

505619.8363 

POINT W4 

3277467.9494 

505571.7518 

POINT E4 

3277425.8463 

505633.8135 

POINT W5 

3277506.1750 

505651.6251 

POINT E5 

3277501.5185 

505658.4891 

POINT W6 

3277505.6923 

505652.3367 

POINT E6 

3277502.0011 

505657.7777 

POINT W7 

3277515.7883 

505638.3454 

POINT E7 

3277492.2775 

505672.1107 

POINT W8 

3277524.9935 

505623.8859 

POINT E8 

3277482.6494 

505686.3030 


* POINT W1 ,W5,E1 ,E5 : POINT ON FRL IN EACH ABUTMENTS 

* POINT W2,W3,W4,W6,W7,W8,E2,E3,E4,E6,E7,E8 : END POINT ON FRONT FACE OF BACKWALL IN EACH ABUTMENTS 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
AND ALL ELEVATIONS ARE IN METERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. FOR SECTION A-A, B-B, C-C, D-D REFER TO 
DRAWING NO. RA140-22-BRG-CW-DW-42212, 

5. FOR SECTION E-E, F-F REFER TO DRAWING 
NO. RA1 40-22-BRG-CW-DW-4221 3. 

6. FOR DETAIL-2 REFER TO DRAWING NO. 
RA140-22-BRG-CW-DW-42213. 

LEGND: 

FRL : FINAL ROAD LEVEL 

CBL : CAUSE WAY BASE LINE 

EJ : EXPANSION JOINT 

A1 : ABUTMENT AT BEGINNING POINT 
OF BRIDGE 

A2 : ABUTMENT AT END POINT OF BRIDGE 
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SCALE : 1/100 
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AND ALL ELEVATIONS ARE IN METERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 
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ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

FOR SECTION A-A REFER TO DRAWING NO. 
RA140-22-BRG-CW-DW-42252. 

FOR SECTION B-B, C-C REFER TO DRAWING 
NO. RA140-22-BRG-CW-DW-42253. 

FOR SECTION D-D, E-E, F-F, G-G REFER TO 
DRAWING RA140-22-BRG-CW-DW-42254. 

FOR SECTION l-l, J-J REFER TO DRAWING 
RA140-22-BRG-CW-DW-42255. 
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1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION A-A REFER TO DRAWING NO. 
RA140-22-BRG-CW-DW-42251 . 
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1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION B-B.C-C REFER TO DRAWING 
NO. RA140-22-BRG-CW-DW-42251 . 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION D-D, E-E, F-F, G-G REFER TO 
DRAWING RA140-22-BRG-CW-DW-42251 . 
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1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION l-l, J-J REFER TO DRAWING 
RA140-22-BRG-CW-DW-42251 . 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION 2-2, 3-3, 4-4 REFER TO 
DRAWING NO. RA140-22-BRG-CW-DW-42257. 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION 2-2, 3-3, 4-4 REFER TO 
DRAWING NO. RA140-22-BRG-CW-DW-42256. 



STATE OF KUWAIT 
MINISTRY OF PUBLIC WORKS 
ROADS ADMINISTRATION 




PROJECT TITLE 


SHEIKH JABER AL AHMAD AL SABAH 
CAUSEWAY PROJECT (MAIN LINK) 
CONTRACT RA/140 


dr §TOA^MBANKMENT & INTERCHANGE BRIDGE 
SUBSTRUCTURE OF 1C BRIDGE 
ABUTMENT(AI-WI) 
REINFORCEMENT ARRANGEMENT 7/8 


DATE ISSUED 


DESIGNED CHECKED APPROVED 


CONTRACTOR 


HYUNDAI 

. ENGirffiEfllWJiCONSTmJCrON 


Combined Group 


WbTfA 


DRAWING NO. 

RA1 40-22-BRG-CW-DW-42257 


REV. 

A2 


12 


15560 


|A 


Y32 


Y32 


Y32@250 


^ II Y32@125 2 


1-Y16 


1-Y16 


Y16 


Y16@150 


SECTION 5-5 

SCALE : 1/30 
15560 


Y16@300 


C 

° t ° ‘ 


i ‘ t ‘ ' 

, ° X ° ' 

, ‘ t 

l ° l ° f 

. Q t n 1 

E ° t " 1 

L n \ ° 

, Q X n 1 

, n/ t ° 1 

l ° l ° ‘ 

, ° X ° 1 

, n t ° 1 

l ° l ° ‘ 

n 

u » Ju » u ; 

uuuLJ 

lu U » j » » « i 

u u u 3. u u ; 

u Lu J 

L u u 3 u u u : 

u u u 3 u u J 

LuuLJ 

1 » u u 3 u u 


u u u u u ; 

u u u 3 u u J 

L u u 3 u u » ; 

u » u^» u u ; 

u u u 3 u u J 

L u u 3 u u » ; 


186-Y14@500 


Y32@125 


50-Y16@150 


25-Y16@300 


121-Y32@125 


61-Y32@250 



2-Y16 


LOWER UPPER 


15219 


2-Y16 


PLAN VIEW OF APPROACH SLAB 


SCALE : 1/30 


29-Y 1 6@500 


7915 


Y32@250 


IE 


Y16@300 


ELASTIC RUBBER 


a 5 a < 'i a a ; a j a 


Y16 


Y14@600 . 


Y32@125 


Y16@150 


29-Y16@500 


SECTION 6-6 

SCALE : 1/30 


29-Y25@500/ 


STEEL F 


L=330 

TAR PAPER 


T=15 


IPE 060 


VIM 


DOWEL BAR DETAIL 


SCALE : 1/20 


f I I I CT 


NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- APPROACH SLAB : 50MM 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION A-A REFER TO DRAWING NO. 
RA140-22-BRG-CW-DW-42262. 

6. FOR SECTION B-B, C-C REFER TO DRAWING 
NO. RA140-22-BRG-CW-DW-42263. 

7. FOR SECTION D-D, E-E, F-F, G-G REFER TO 
DRAWING RA140-22-BRG-CW-DW-42264. 

8. FOR SECTION l-l, J-J REFER TO DRAWING 
RA140-22-BRG-CW-DW-42265. 
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1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION A-A REFER TO DRAWING NO. 
RA140-22-BRG-CW-DW-42261 . 
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1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION B-B.C-C REFER TO DRAWING 
NO. RA140-22-BRG-CW-DW-42261 . 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION D-D, E-E, F-F, G-G REFER TO 
DRAWING RA140-22-BRG-CW-DW-42261 . 
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SECTION J-J 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION l-l, J-J REFER TO DRAWING 
RA140-22-BRG-CW-DW-42261 . 
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1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION 2-2, 3-3, 4-4 REFER TO 
DRAWING NO. RA140-22-BRG-CW-DW-42267. 
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1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION 2-2, 3-3, 4-4 REFER TO 
DRAWING NO. RA140-22-BRG-CW-DW-42266. 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- APPROACH SLAB : 50MM 
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1,397 

8,817 

W3 

Y32 

B 

68 

2,111 

1,234 










227 

1,435 

W4 

Y14 

C 

68 

390 

1,222 

3,368 









339 

410 

W5 

Y14 

C 

135 

643 

3,531 

414 









619 

749 

W31 

Y14 

c 

28 

16,795 

2,069 

2,059 







465 

1 

599 

725 

W31a 

Y14 

B 

2 

11,323 

2,069 










27 

32 

W32 

Y14 

C 

28 

16,810 

400 

400 







465 

1 

506 

612 

W32a 

Y14 

B 

2 

11,323 

400 










23 

28 

W32b 

Y14 

C 

1 

16,811 

400 

400 







465 

1 

18 

22 

W33 

Y14 

A 

6 

16,788 









465 

1 

104 

125 

W34 

Y14 

C 

9 

16,811 

589 

576 







465 

1 

166 

201 

W34a 

Y14 

C 

4 

16,811 

331 

323 







465 

1 

72 

87 

W35 

Y14 

C 

9 

16,811 

376 

379 







465 

1 

162 

196 

W36 

Y14 

C 

5 

16,811 

322 

331 







465 

1 

90 

108 

FI 

Y32 

C 

133 

8,155 

1,106 

1,106 









1,379 

8,700 

Fla 

Y32 

C 

1 

8,164 

1,106 

1,106 









10 

65 

F2 

Y22 

c 

133 

8,165 

1,789 

1,789 









1,562 

4,659 

F2a 

Y22 

c 

1 

8,174 

1,789 

1,789 









12 

35 

F1 1 

Y14 

c 

24 

16,713 

352 

352 







645 

1 

433 

525 

F12 

Y14 

c 

33 

16,713 

1,732 

1,732 







465 

1 

681 

824 

F13 

Y14 

A 

12 

16,614 









465 

1 

205 

248 

F14 

Y14 

C 

12 

8,127 

507 

494 









110 

133 

SI 

Y14 

E6 

231 

2,032 

55 

82 

84 

84 







540 

653 

S2 

Y14 

E6 

66 

568 

55 

82 

84 

84 







58 

70 

S3 

Y14 

E6 

16 

318 

55 

82 

84 

84 







10 

12 

S4 

Y14 

E6 

176 

1,690 

55 

82 

84 

84 







351 

425 

WR1 

Y20 

C12 

26 

4,938 

607 

578 









159 

393 

WR2 

Y20 

C12 

57 

6,456 

607 

578 









436 

1,076 

WR3 

Y20 

C 

13 

4,938 

632 

578 









80 

197 

WR4 

Y20 

C 

29 

6,456 

632 

596 









223 

550 

WR5 

Y20 

B 

26 

3,000 

1,000 










104 

257 

WR1 1 

Y20 

B 

36 

9,058 

590 










347 

858 

WR12 

Y20 

B 

36 

3,808 

649 










160 

396 

WR13 

Y20 

B 

18 

9,058 

590 










174 

429 

WR14 

Y20 

B 

18 

3,808 

579 










79 

195 

WS1 

Y14 

E6 

90 

604 

55 

82 

84 

84 







82 

99 

HR1 

Y20 

Cl 

18 

3,929 

549 

549 









90 

224 

HR2 

Y20 

Cl 

4 

2,090 

546 

554 









13 

32 

HR3 

Y20 

Cl 

9 

2,551 

546 

554 









33 

81 

HR4 

Y20 

Cl 

29 

4,856 

546 

554 









173 

427 

T1 

Y32 

C 

59 

7,867 

284 

284 









498 

3,140 

Tla 

Y32 

C 

1 

7,633 

284 

284 









8 

52 

Tib 

Y32 

B 

1 

7,706 

284 










8 

50 

T2 

Y32 

C 

118 

7,802 

252 

252 









980 

6,184 

T2a 

Y32 

C 

1 

7,569 

252 

252 









8 

51 

T2b 

Y32 

B 

2 

7,611 

252 










16 

99 

Til 

Y16 

C 

25 

15,056 

228 

228 







740 

1 

406 

642 

Tlla 

Y16 

C 

2 

14,870 

228 

228 







740 

1 

32 

51 

Tllb 

Y16 

Cl 

1 

424 

435 

435 









1 

2 

T12 

Y16 

c 

50 

15,024 

180 

180 







530 

1 

796 

1,257 

T12a 

Y16 

c 

2 

14,838 

180 

180 







530 

1 

31 

50 

T12b 

Y16 

Cl 

1 

424 

435 

435 









1 

2 

TS1 

Y14 

E6 

180 

180 

55 

82 

84 

84 







87 

106 

A1 

Y25 

A 

29 

600 











17 

67 

A2 

Y16 

A2 

29 

1,000 











29 

46 

A3 

Y16 

A8,A9 

29 

2,870 











83 

132 

TOTAL WEIGHT (kg) 

51,483 

TOTAL WEIGHT (TON) 

51.483 


QUANTITY TABLE OF REINFORCING BAR 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION A-A REFER TO DRAWING NO. 
RA140-22-BRG-CW-DW-42272. 

6. FOR SECTION B-B, C-C REFER TO DRAWING 
NO. RA140-22-BRG-CW-DW-42273. 

7. FOR SECTION D-D, E-E, F-F, G-G REFER TO 
DRAWING RA140-22-BRG-CW-DW-42274. 

8. FOR SECTION l-l, J-J REFER TO DRAWING 
RA140-22-BRG-CW-DW-42275. 
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1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION A-A REFER TO DRAWING NO. 
RA140-22-BRG-CW-DW-42271 . 
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ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

FOR SECTION B-B, C-C REFER TO DRAWING 
NO. RA140-22-BRG-CW-DW-42271 . 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION D-D, E-E, F-F, G-G REFER TO 
DRAWING RA140-22-BRG-CW-DW-42271 . 
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SECTION l-l 

SCALE : 1/30 


SECTION J-J 
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1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION l-l, J-J REFER TO DRAWING 
RA140-22-BRG-CW-DW-42271 . 
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SECTION 5-5 

SCALE : 1/30 


NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION 2-2, 3-3, 4-4 REFER TO 
DRAWING NO. RA140-22-BRG-CW-DW-42277. 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION 2-2, 3-3, 4-4 REFER TO 
DRAWING NO. RA140-22-BRG-CW-DW-42276. 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- APPROACH SLAB : 50MM 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 
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ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

FOR SECTION A-A REFER TO DRAWING NO. 
RA140-22-BRG-CW-DW-42282. 

FOR SECTION B-B, C-C REFER TO DRAWING 
NO. RA140-22-BRG-CW-DW-42283. 

FOR SECTION D-D, E-E, F-F, G-G REFER TO 
DRAWING RA140-22-BRG-CW-DW-42284. 

FOR SECTION l-l, J-J REFER TO DRAWING 
RA140-22-BRG-CW-DW-42285. 
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1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION A-A REFER TO DRAWING NO. 
RA140-22-BRG-CW-DW-42281 . 
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ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

FOR SECTION B-B, C-C REFER TO DRAWING 
NO. RA140-22-BRG-CW-DW-42281 . 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION D-D, E-E, F-F, G-G REFER TO 
DRAWING RA1 40-22-B RG-CW-DW-4228 1 . 
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1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION l-l, J-J REFER TO DRAWING 
RA140-22-BRG-CW-DW-42281 . 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION 2-2, 3-3, 4-4 REFER TO 
DRAWING NO. RA140-22-BRG-CW-DW-42287. 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION 2-2, 3-3, 4-4 REFER TO 
DRAWING NO. RA140-22-BRG-CW-DW-42286. 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- APPROACH SLAB : 50MM 
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QUANTITY TABLE OF REINFORCING BAR 


SCALE : NONE 
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REINFORCING BAR DATA 

DIAMETER 

Y10 

Y12 

Y14 

Y16 

Y18 

Y20 

Y22 

Y25 

Y28 

Y32 

Y36 

Y40 

UNITS 

UNIT WEIGHT 

0.617 

0.888 

1.210 

1.580 

1.994 

2.470 

2.983 

3.850 

4.840 

6.310 

7.991 

9.860 

kg / m 

LAP LENGTH 
(fy=520Mpa) 

TYPICAL 

330 

400 

465 

530 

595 

660 

730 

850 

1065 

1410 

1765 

2200 

mm 

TOP BAR 

460 

555 

645 

740 

830 

920 

1015 

1200 

1515 

1955 

2485 

3040 

mm 

CALCULATIONS 

MARKS 

DIA. 

SHAPE 

NOS 

REINFORCING BAR DIMENSION (mm) 

LAP SPLICE (mm) 

LENGTH 

WEIGHT 

(kg) 

A 

B 

C 

D 

E 

F 

G 

H 

1 

LENGTH 

NUMBER 

(m) 

W1 

Y32 

C2 

69 

9,044 

226 

1,090 









715 

4,511 

W2 

Y32 

C2 

136 

9,044 

226 

1,090 









1,409 

8,891 

W3 

Y32 

B 

67 

2,111 

1,234 










224 

1,414 

W3a 

Y32 

B 

1 

2,099 

1,234 










3 

21 

W4 

Y14 

C 

68 

390 

1,222 

3,368 









339 

410 

W4a 

Y14 

C 

1 

388 

1,222 

3,368 









5 

6 

W5 

Y14 

c 

135 

643 

3,531 

414 









619 

749 

W5a 

Y14 

c 

1 

639 

3,531 

414 









5 

6 

W31 

Y14 

c 

28 

16,880 

2,050 

2,055 







465 

1 

601 

727 

W31a 

Y14 

B 

2 

11,885 

2,055 










28 

34 

W32 

Y14 

C 

28 

16,977 

399 

402 







465 

1 

511 

618 

W32a 

Y14 

B 

2 

11,885 

402 








465 

1 

26 

31 

W32b 

Y14 

C 

1 

16,951 

399 

402 







465 

1 

18 

22 

W33 

Y14 

A 

6 

16,951 









465 

1 

104 

126 

W34 

Y14 

C 

9 

16,951 

579 

575 







465 

1 

167 

202 

W34a 

Y14 

C 

4 

16,951 

328 

322 







465 

1 

72 

87 

W35 

Y14 

C 

9 

16,951 

399 

402 







465 

1 

164 

198 

W36 

Y14 

C 

5 

16,951 

322 

331 







465 

1 

90 

109 

FI 

Y32 

C 

133 

8,155 

1,106 

1,106 









1,379 

8,700 

Fla 

Y32 

C 

1 

8,109 

1,106 

1,106 









10 

65 

Fib 

Y32 

B 

3 

5,331 

1,106 










19 

122 

F2 

Y22 

C 

133 

8,165 

1,789 

1,789 









1,562 

4,659 

F2a 

Y22 

C 

1 

8,119 

1,789 

1,789 









12 

35 

F2b 

Y22 

B 

3 

4,374 

1,789 










18 

55 

F1 1 

Y14 

C 

24 

16,885 

352 

352 







645 

1 

438 

530 

F12 

Y14 

C 

33 

16,885 

1,732 

1,732 







465 

1 

687 

831 

F13 

Y14 

A 

12 

16,787 









465 

1 

207 

250 

F14 

Y14 

C 

12 

8,106 

494 

506 









109 

132 

SI 

Y14 

E6 

231 

2,032 

55 

82 

84 

84 







540 

653 

S2 

Y14 

E6 

66 

568 

55 

82 

84 

84 







58 

70 

S3 

Y14 

E6 

16 

318 

55 

82 

84 

84 







10 

12 

S4 

Y14 

E6 

182 

1,690 

55 

82 

84 

84 







363 

439 

WL1 

Y20 

C12 

26 

4,905 

625 

598 









159 

394 

WL2 

Y20 

C12 

57 

6,413 

625 

598 









435 

1,075 

WL3 

Y20 

C 

13 

4,905 

606 

598 









79 

196 

WL4 

Y20 

C 

29 

6,413 

606 

598 









221 

546 

WL5 

Y20 

B 

26 

3,000 

1,000 










104 

257 

WL1 1 

Y20 

B 

36 

9,071 

590 










348 

859 

WL12 

Y20 

B 

36 

3,809 

649 










160 

396 

WL13 

Y20 

B 

18 

9,071 

590 










174 

430 

WL14 

Y20 

B 

18 

3,809 

579 










79 

195 

WS1 

Y14 

E6 

90 

604 

55 

82 

84 

84 







82 

99 

HL1 

Y20 

Cl 

18 

3,929 

549 

549 









90 

224 

HL2 

Y20 

Cl 

4 

1,862 

551 

551 









12 

29 

HL3 

Y20 

Cl 

9 

2,267 

551 

551 









30 

75 

HL4 

Y20 

Cl 

29 

4,289 

551 

551 









156 

386 

T1 

Y32 

C 

60 

7,867 

284 

284 









506 

3,193 

Tla 

Y32 

C 

1 

7,596 

284 

284 









8 

52 

Tib 

Y32 

B 

2 

5,892 

284 










12 

78 

T2 

Y32 

C 

120 

7,802 

252 

252 









997 

6,289 

T2a 

Y32 

C 

1 

7,531 

252 

252 









8 

51 

T2b 

Y32 

B 

4 

4,493 

252 










19 

120 

Til 

Y16 

C 

25 

15,378 

228 

228 







740 

1 

414 

655 

Tlla 

Y16 

C 

2 

15,060 

228 

228 







740 

1 

33 

51 

Tllb 

Y16 

Cl 

1 

340 

438 

438 









1 

2 

T12 

Y16 

c 

50 

15,346 

180 

180 







530 

1 

812 

1,283 

T12a 

Y16 

c 

2 

15,028 

180 

180 







530 

1 

32 

50 

T12b 

Y16 

Cl 

1 

340 

438 

438 









1 

2 

TS1 

Y14 

E6 

180 

180 

55 

82 

84 

84 







87 

106 

A1 

Y25 

A 

30 

600 











18 

69 

A2 

Y16 

A2 

30 

1,000 











30 

47 

A3 

Y16 

A8,A9 

30 

2,870 











86 

136 

TOTAL WEIGHT (kg) 

52,060 

TOTAL WEIGHT (TON) 

52.060 





NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 
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ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

FOR SECTION A-A REFER TO DRAWING NO. 
RA140-22-BRG-CW-DW-42292. 

FOR SECTION B-B, C-C REFER TO DRAWING 
NO. RA140-22-BRG-CW-DW-42293. 

FOR SECTION D-D, E-E, F-F, G-G REFER TO 
DRAWING RA140-22-BRG-CW-DW-42294. 

FOR SECTION l-l, J-J REFER TO DRAWING 
RA140-22-BRG-CW-DW-42295. 
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1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION A-A REFER TO DRAWING NO. 
RA140-22-BRG-CW-DW-42291 . 
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ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

FOR SECTION B-B, C-C REFER TO DRAWING 
NO. RA140-22-BRG-CW-DW-42291 . 
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ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

FOR SECTION D-D, E-E, F-F, G-G REFER TO 
DRAWING RA140-22-BRG-CW-DW-42291 . 
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1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION l-l, J-J REFER TO DRAWING 
RA140-22-BRG-CW-DW-42291 . 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION 2-2, 3-3, 4-4 REFER TO 
DRAWING NO. RA140-22-BRG-CW-DW-42297. 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION 2-2, 3-3, 4-4 REFER TO 
DRAWING NO. RA140-22-BRG-CW-DW-42296. 
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ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 
CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- APPROACH SLAB : 50MM 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 
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1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION A-A REFER TO DRAWING NO. 
RA140-22-BRG-CW-DW-42302. 

6. FOR SECTION B-B, C-C REFER TO DRAWING 
NO. RA140-22-BRG-CW-DW-42303. 

7. FOR SECTION D-D, E-E, F-F, G-G REFER TO 
DRAWING RA140-22-BRG-CW-DW-42304. 

8. FOR SECTION l-l, J-J REFER TO DRAWING 
RA140-22-BRG-CW-DW-42305. 
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TYPICAL SECTION VIEW 
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1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION A-A REFER TO DRAWING NO. 
RA140-22-BRG-CW-DW-42301 . 
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SECTION B-B 

SCALE : 1/30 
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SECTION C-C 

SCALE : 1/30 


1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION B-B, C-C REFER TO DRAWING 
NO. RA140-22-BRG-CW-DW-42301 . 
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ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

FOR SECTION D-D, E-E, F-F, G-G REFER TO 
DRAWING RA1 40-22-B RG-CW-DW-4230 1 . 
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1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION l-l, J-J REFER TO DRAWING 
RA140-22-BRG-CW-DW-42301 . 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION 2-2, 3-3, 4-4 REFER TO 
DRAWING NO. RA140-22-BRG-CW-DW-42307. 
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1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION 2-2, 3-3, 4-4 REFER TO 
DRAWING NO. RA140-22-BRG-CW-DW-42306. 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- APPROACH SLAB : 50MM 
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QUANTITY TABLE OF REINFORCING BAR 
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REINFORCING BAR DATA 

DIAMETER 

Y10 

Y12 

Y14 

Y16 

Y18 

Y20 

Y22 

Y25 

Y28 

Y32 

Y36 

Y40 

UNITS 

UNIT WEIGHT 

0.617 

0.888 

1.210 

1.580 

1.994 

2.470 

2.983 

3.850 

4.840 

6.310 

7.991 

9.860 

kg / m 

LAP LENGTH 
(fy=520Mpa) 

TYPICAL 

330 

400 

465 

530 

595 

660 

730 

850 

1065 

1410 

1765 

2200 

mm 

TOP BAR 

460 

555 

645 

740 

830 

920 

1015 

1200 

1515 

1955 

2485 

3040 

mm 

CALCULATIONS 

MARKS 

DIA. 

SHAPE 

NOS 

REINFORCING BAR DIMENSION (mm) 

LAP SPLICE (mm) 

LENGTH 

WEIGHT 

(kg) 

A 

B 

C 

D 

E 

F 

G 

H 

1 

LENGTH 

NUMBER 

(m) 

W1 

Y32 

C2 

68 

9,054 

226 

1,090 









705 

4,450 

W2 

Y32 

C2 

135 

9,054 

226 

1,090 









1,400 

8,834 

W3 

Y32 

B 

67 

2,111 

1,234 










224 

1,414 

W3a 

Y32 

B 

1 

2,094 

1,234 
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21 

W4 

Y14 

C 

67 

390 

1,222 

3,368 









334 

404 

W4a 

Y14 
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387 

1,222 

3,368 
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W5 

Y14 
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134 

643 

3,531 

414 









615 

744 

W5a 

Y14 
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1 

638 

3,531 

414 
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6 

W31 
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29 
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18 

22 
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16,702 









465 
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103 

125 
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541 

541 







465 
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165 

199 

W34a 

Y14 
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4 

16,761 

322 

322 







465 

1 

71 

86 

W35 

Y14 
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9 

16,761 

385 

394 







465 

1 

162 

196 

W36 

Y14 

C 

5 

16,761 

322 

331 







465 

1 

89 

108 

FI 

Y32 

C 

130 

8,155 

1,106 

1,106 









1,348 

8,504 

Fla 

Y32 

B 

4 

5,163 

1,106 










25 

158 

Fib 

Y32 

C 

1 

8,093 

1,106 

1,106 









10 

65 

F2 

Y22 

C 

130 

8,165 

1,789 

1,789 









1,527 

4,554 

F2a 

Y22 

B 

4 

4,526 

1,789 










25 

75 

F2b 

Y22 

C 

1 

8,103 

1,789 

1,789 









12 

35 

F1 1 

Y14 

C 

24 

16,715 

352 

352 







645 

1 

434 

525 

F12 

Y14 

c 

33 

16,715 

1,732 

1,732 







465 

1 

681 

824 

F13 

Y14 

A 

12 

16,617 









465 

1 

205 

248 

F14 

Y14 

C 

12 

8,111 

500 

488 









109 

132 

SI 

Y14 

E6 

231 

2,032 

55 

82 

84 

84 







540 

653 

S2 

Y14 

E6 

66 

568 

55 

82 

84 

84 







58 

70 

S3 

Y14 

E6 

16 

318 

55 

82 

84 

84 







10 

12 

S4 

Y14 

E6 

182 

1,690 

55 

82 

84 

84 







363 

439 

WL1 

Y20 

C12 

26 

4,895 

618 

596 









159 

392 

WL2 

Y20 

C12 

58 

6,400 

618 

596 









442 

1,091 

WL3 

Y20 

C 

14 

4,895 

606 

596 









85 

211 

WL4 

Y20 

C 

29 

6,400 

606 

596 









220 

545 

WL5 

Y20 

B 

26 

3,000 

1,000 










104 

257 

WL1 1 

Y20 

B 

36 

9,085 

590 










348 

860 

WL12 

Y20 

B 

36 

3,808 

649 










160 

396 

WL13 

Y20 

B 

18 

9,085 
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174 

430 

WL14 
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18 

3,808 

579 










79 

195 

WS1 

Y14 

E6 

90 

604 

55 

82 

84 

84 







82 

99 

HL1 

Y20 

Cl 

18 

3,929 

549 

549 









90 

224 

HL2 

Y20 

Cl 
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1,880 

551 

551 









15 

37 

HL3 

Y20 

Cl 

9 

2,288 

551 

551 









31 

75 

HL4 

Y20 

Cl 

29 

4,332 

551 

551 









158 

389 

T1 

Y32 

C 

59 

7,867 

284 

284 









498 

3,140 

Tla 

Y32 

C 

1 

7,578 

284 

284 









8 

51 

Tib 

Y32 

B 

3 

5,280 

284 










17 

105 

T2 

Y32 

C 

118 

7,803 

252 

252 









980 

6,185 

T2a 

Y32 

C 

1 

7,514 

252 

252 
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51 

T2b 

Y32 

B 

6 

4,367 

252 










28 

175 

Til 

Y16 

C 

25 

15,556 

228 

228 







740 

1 

419 

662 

Tlla 

Y16 

C 

2 

14,891 

228 

228 







740 

1 

32 

51 

Tllb 

Y16 

Cl 

1 

348 

437 

437 
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2 
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Y16 
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50 

15,270 

180 

180 
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1 

808 
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180 
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1 

31 

50 
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1 
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E6 
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180 

55 

82 

84 
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106 

A1 

Y25 

A 

29 

600 











17 

67 

A2 

Y16 

A2 

29 

1,000 











29 

46 

A3 

Y16 

A8,A9 

29 

2,870 











83 

132 

TOTAL WEIGHT (kg) 

51,609 

TOTAL WEIGHT (TON) 

51.609 





NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 
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TYPICAL SECTION VIEW 
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ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

FOR SECTION A-A REFER TO DRAWING NO. 
RA140-22-BRG-CW-DW-42312. 

FOR SECTION B-B, C-C REFER TO DRAWING 
NO. RA140-22-BRG-CW-DW-42313. 

FOR SECTION D-D, E-E, F-F, G-G REFER TO 
DRAWING RA1 40-22-BRG-CW-DW-423 14. 

FOR SECTION l-l, J-J REFER TO DRAWING 
RA140-22-BRG-CW-DW-42315. 
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1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION A-A REFER TO DRAWING NO. 
RA140-22-BRG-CW-DW-4231 1 . 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION B-B, C-C REFER TO DRAWING 
NO. RA140-22-BRG-CW-DW-4231 1 . 
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ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

FOR SECTION D-D, E-E, F-F, G-G REFER TO 
DRAWING RA1 40-22-B RG-CW-DW-423 1 1 . 
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1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION l-l, J-J REFER TO DRAWING 
RA140-22-BRG-CW-DW-4231 1 . 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION 2-2, 3-3, 4-4 REFER TO 
DRAWING NO. RA140-22-BRG-CW-DW-42317. 
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ROTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION 2-2, 3-3, 4-4 REFER TO 
DRAWING NO. RA140-22-BRG-CW-DW-42316. 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 
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ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

FOR SECTION A-A REFER TO DRAWING NO. 
RA140-22-BRG-CW-DW-42322. 

FOR SECTION B-B, C-C REFER TO DRAWING 
NO. RA140-22-BRG-CW-DW-42323. 

FOR SECTION D-D, E-E, F-F, G-G REFER TO 
DRAWING RA140-22-BRG-CW-DW-42324. 

FOR SECTION l-l, J-J REFER TO DRAWING 
RA140-22-BRG-CW-DW-42325. 
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1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
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5. FOR SECTION A-A REFER TO DRAWING NO. 
RA140-22-BRG-CW-DW-42321 . 
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HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 
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CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 
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2.983 

3.850 

4.840 

6.310 

7.991 

9.860 

kg / m 

LAP LENGTH 
(fy=520Mpa) 

TYPICAL 

330 

400 

465 

530 

595 

660 

730 

850 

1065 

1410 

1765 

2200 

mm 

TOP BAR 

460 

555 

645 

740 

830 

920 

1015 

1200 

1515 

1955 

2485 

3040 

mm 

CALCULATIONS 

MARKS 

DIA. 

SHAPE 

NOS 

REINFORCING BAR DIMENSION (mm) 

LAP SPLICE (mm) 

LENGTH 

WEIGHT 

(kg) 

A 

B 

C 

D 

E 

F 

G 

H 

1 

LENGTH 

NUMBER 

(m) 
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1 . ALL DIMENSIONS ARE IN MILLIMETERS 
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2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 
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NOTES: 
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UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 
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UNLESS OTHERWISE NOTED. 
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4. MINIMUM CONCRETE COVER TO 
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- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION A-A, B-B, C-C, D-D, E-E, F-F, 
G-G REFER TO DRAWING NO. 
RA140-22-BRG-CW-DW-42362. 

6. FOR SECTION H-H, l-l, J-J, K-K REFER TO 
DRAWING RA140-22-BRG-CW-DW-42363. 

7. FOR SECTION L-L, M-M REFER TO DRAWING 
RA140-22-BRG-CW-DW-42364. 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 
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2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION A-A, B-B, C-C, D-D, E-E, F-F, 
G-G REFER TO DRAWING NO. 
RA140-22-BRG-CW-DW-42372. 

6. FOR SECTION H-H, l-l, J-J, K-K REFER TO 
DRAWING RA140-22-BRG-CW-DW-42373. 

7. FOR SECTION L-L, M-M REFER TO DRAWING 
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NOTES: 
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1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION L-L, M-M REFER TO DRAWING 
RA140-22-BRG-CW-DW-42371 . 
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REINFORCING BAR DATA 

DIAMETER 

Y10 

Y12 

Y14 

Y16 
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UNIT WEIGHT 
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QUANTITY TABLE OF REINFORCING BAR 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 
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TYPICAL SECTION VIEW 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION A-A, B-B, C-C, D-D, E-E, F-F, 
G-G REFER TO DRAWING NO. 
RA140-22-BRG-CW-DW-42382. 

6. FOR SECTION H-H, l-l, J-J, K-K REFER TO 
DRAWING RA140-22-BRG-CW-DW-42383. 

7. FOR SECTION L-L, M-M REFER TO DRAWING 
RA140-22-BRG-CW-DW-42384. 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION A-A, B-B, C-C, D-D, E-E, F-F, 
G-G REFER TO DRAWING NO. 
RA140-22-BRG-CW-DW-42381 . 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION H-H, l-l, J-J, K-K REFER TO 
DRAWING RA1 40-22-B RG-CW-DW-4238 1 . 
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SECTION M-M 

SCALE : 1/30 
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1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 

4. MINIMUM CONCRETE COVER TO 
REINFORCEMENT SHALL BE : 

- CONTACT WITH SOIL : 100MM 

- EXPOSURE FACE : 50MM 

5. FOR SECTION L-L, M-M REFER TO DRAWING 
RA140-22-BRG-CW-DW-42381 . 



STATE OF KUWAIT 
MINISTRY OF PUBLIC WORKS 
ROADS ADMINISTRATION 





PROJECT TITLE 


SHEIKH JABER AL AHMAD AL SABAH 
CAUSEWAY PROJECT (MAIN LINK) 
CONTRACT RA/140 


DR §TOAIfff MBANKMENT & INTERCHANGE BRIDGE 
SUBSTRUCTURE OF 1C BRIDGE 
PIER(PE2)-REINF0RCEMENT ARRANGEMENT 4/4 


SCALE 

DRAWN 

DESIGNED 

CHECKED 

APPROVED 

AS SHOWN 

SKJ 

SWK 

SWK 

DKK 

DATE ISSUED 

14/09/15 

14/09/15 

14/09/15 

14/09/15 

14/09/15 


CONTRACTOR 


HYUNDAI 

. ENGirffiEfllWJiCONSTmJCrON 


Combined Group 


DESIGNER 


wbxr a 


DRAWING NO. 

RA1 40-22-BRG-CW-DW-42384 


REV. 

A1 


12 


® 


® 


© 



Cl 


C2 


Cl 2 





0 


E8 


E6 


© 





REINFORCING BAR DATA 

DIAMETER 

Y10 

Y12 

Y14 

Y16 

Y18 

Y20 

Y22 

Y25 
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Y32 

Y36 

Y40 

UNITS 

UNIT WEIGHT 

0.617 

0.888 

1.210 

1.580 

1.994 

2.470 

2.983 

3.850 

4.840 

6.310 
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9.860 

kg / m 

LAP LENGTH 
(fy=520Mpa) 

TYPICAL 
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TOTAL WEIGHT (kg) 

57,126 

TOTAL WEIGHT (TON) 
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QUANTITY TABLE OF REINFORCING BAR 
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NOTES: 

1 . ALL DIMENSIONS ARE IN MILLIMETERS 
UNLESS OTHERWISE NOTED. 

2. CONCRETE SHALL BE DESIGN MIX AND 
HAVE MINIMUM 28 DAYS CHARACTERISTIC 
STRENGTH OF 40MPa (CYLINDER). 

3. CARBON STEEL REINFORCEMENT SHALL 
CONFORM TO ASTM A615 GRADE 60. 
CHARACTERISTIC STRENGTH OF 
REINFORCEMENT (fy) = 420 MPa. 
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